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Water Characteristics and Current Structure 
at 65"E during the Southwest Monsoon* 
Abstract: Hydrographic data collected aboard R. V. Anton Bruun along 65"E between 18"N 
and 42's from 17 May to 4 July 1964 are used to investigate water characteristics and current 
structure in the upper 500 m in the Indian Ocean. The  water characteristics indicate the 
occurrence of three main water masses, viz., warm, saltier, low-oxyty and nutrient-rich 
Arabian Sea Surface Water, relatively fresh and high-oxyty Equatorial Indian Ocean Water, 
and more saline, high-oxyty and nutrient-poor Tropical Water of the South Indian Ocean. 
The recently discovered South Equatorial Countercurrent and Subtropical Countercurrent 
(renamed Tropical Countercurrent, at  the suggestion of Dr. R. B. MONTGOMERY) are observed 
in the current structure at 13's and 22"-26"s respectively, and these could also be identified 
on the vertical sections of temperature, thermosteric anomaly and salinity. Contrary to  the 
existing concept, the North Equatorial Current continues to be present even after the onset 
of the southwest monsoon. The  Equatorial Undercurrent could not be traced in the Indian 
Ocean during this period. 
I .  Introduction 
Unlike that over the Pacific and the Atlantic, 
the atmospheric circulation over the North 
Indian Ocean reverses semiannually, whereas, 
in the South Indian Ocean no such reversal 
occurs. The monsoon wind reversal creates 
seasonal currents, which, in turn, affect the 
entire oceanic circulation and water character- 
istics. During the southwest monsoon, the 
sea surface slopes up towards the east with 
a magnitude of the slope comparable to that 
of the sea surface in the Pacific and the Atlantic, 
but it is of opposite sign (TAFT and KNAUSS, 
1967). The conditions in the North Indian 
Ocean differ much from the other oceans during 
the southwest monsoon. The Equatorial Under- 
current, which is present all through the year 
in the Pacific and the Atlantic, is present only 
during the northeast monsoon in the Indian 
Ocean (TAFT, 1967; TAFT and KNAUSS, 1967; 
SWALLOW, 1967; SHARMA, 1968). 
The presence of the South Equatorial Counter- 
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current in the Pacific was first brought to 
attention by REID (1959), and a further evidence 
was presented by REID (1961, 1965), WOOSTER 
(1961) and TSUCHIYA (1968). A similar feature 
in the Atlantic was also reported by REID (1964a, 
1967b). YOSHIDA (1961) pointed out that this 
eastward current could be expected dynamically 
from the calculation of wind-driven transport. 
Recently, Y OSHIDA and KIDOKORO (1967a, 
196713) have predicted theoretically the existence 
of the Subtropical Countercurrent (Tropical 
Countercurrent). UDA and HASUNUMA (1969) 
reported the eastward current in their charts 
of geostrophic current in the North Pacific, 
prepared from various hydrographic data, at 
latitudes 20"-25"N, and it was associated with 
a thermal front. Similar eastward current and 
a thermal front were found by VOORHIS and 
HERSEY (1964) in the Atlantic. 
I t  is not yet fully realized if the current 
structure in the Indian Ocean shows the exist- 
ence of the South Equatorial Countercurrent 
and the Tropical Countercurrent, although 
YOSHIDA and KIDOKORO (1967a, 1967b) remark- 
ed that the charts of WELANDER (1959) reveal 
features in the South Indian Ocean that are 
somewhat similar to those of the Tropical 
Countercurrent. The present paper is an  at- 
tempt to study the current structure and water 












